In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTICIAN 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 
(317) 634-3456 Attny Dkt #50005-34 
. DRAWING SHEET 1 of„26 







In re: patent application of 

David P. Chassin, Filed December 12, 2001 

ROOFTOP PACKAGE UNIT DIAGNOSTICIAN 

Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 

(317) 634-3456 Attny Dkt #50005-34 

DRAWING SHEET 2 of 26 



CO 




In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTICIAN 
Contact: Charles P. SchmaJ 

Woodard, Emhardt, Naughton, Moriarty & McNett 
(3 1 7) 634-3456 Attny Dkt #50005-34 
DRAWING SHEET 3 of 26 



Ki 
C3 

Hi 

35, 



m 



rii 



212 



214 



OAT 
SENSOR 0 



RAT 
SENSOR 1 

218 



308- 



ADDRESS 



MUX 



310 



300 



304 

S 



vco 



CALIBRATE? CALIBRATE STROBE 
LOW/HIGH l 

312 



314 



Fig. 3 



315- 



306 



RESET 



COUNTER 



STROBE 



316 

V 



OUT— 



In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTICIAN 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 
(317)634-3456 A ttny Dkt #50005-34 
DRAWING SHEET. 4 of 26 



400 



402 



CALIBRATE 



SELECT NEXT 
SENSOR 



404' 



406 



SEND STROBE TO 
SENSOR & START 
TIMER 



408 




WAIT 




CALCULATE TIME 
( \ D ELAY 



TIME 
WITHIN 
LIMITS 



o 







^416 




( YES 




SAVE TIME DELAY 


^-418 


IN BUFFER 











Fig. 4 



In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTIC IAj 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 
(3 17) 634-3456 Attny Dkt #50005-34 
DRAWING SHEET 5 of 26 . 



j 



500 



502 



RECEIVE STROBE 
SIGNAL 






COUNT 


PULSES 



506 




508- 



SEND RESPONSE 
INTERRUPT SIGNAL 



Fig. 5 



700 



630 

2 



An — 




Fig. 7 



In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTIC 
Contact: Charles P. Schmal 
Woodard, Emhardt, Naughton, Moriarty & McNett 
(317) 634-3456 Attny Dkt #50005-34 
.DRAWING SHEET 6 of 26 . J 




600 



610 



624 



STROBE (PO)o- 
DATA 0 (P1)o 



602 



620 



608 



604 



606. 



614 




DATA 1 (P2)o 



608 ^616 



618 



DATA 2 (P3)o 



610. 



7 

620 



622 




624 



612 



ACK (P10)o- 



680 



616 



606 



602 



678 



2 



626 



-628 
I 630 



„634 
632A 



.627 



oAO 



o A1 
636^ A2 

C ,n 642 

^oA3 

654 AJ 
^ J 658 



662 



660 



664 



668 



666 



4 



670 



672 



674 



676 



^BO 
oB1 
^B2 
^B3 
-oB4 
-oB5 
<>B6 
^B7 



Fig. 6 



In re: patent application of 
David P. Chassin, Filed December 12 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTICIAN 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 
(3 1 7) 634-3456 Attny Dkt #50005-34 
DRAWING SHF.FT 7 of 26 



1 



J 



a 
□ 
TO 




TT1 



In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTICIAN 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 
(317) 634-3456 Attny Dkt #50005-34 
DR A WTNC SHF.KT « of 26 




In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTICIAN 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 
(3 1 7) 634-3456 Attny Dkt #50005-34 
DRAWING 55HKET 9 of 26 



900 



( BEGIN 



902 



DEFAULT STATUS IS INTERNAL ERROR 
SET STATUS = -1 



904 



FALSE 





908 


CALCULATE OUTDOOR AIR FRACTION (OAF) 
OAF = (MAT-RAT)/(OAT-RAT) 










918^ 






920 





TEMPERATURES TOO, 
CLOSE TO CHECK 

OUTDOOR AIR 
STATUS = 92 



TEMPERATURE 
SIGNAL LOST 
STATUS = 73 





TEMPERATURE 
SENSOR FAILURE 
STATUS = 72 



Fig. 9 



In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTICIAN 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 
(3 17) 634-3456 Attny Dkt #50005-34 
DRAWING SHFKT 10 of 26 




In re: patent application of 
David P. Chassin, Hied December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTIC 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 
(3 1 7) 634-3456 Attny Dkt #50005-34 
DRAWING SHEET 11 of 26 




In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTIC 
Contact: Charles P. Schmal 
Woodard, Emhardt, Naughton, Moriarty & McNett 
(3 1 7) 634-3456 Attny Dkt #50005-34 
DRAWING SHEET 12 of 26 




In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTIC 
Contact: Charles P. Schmal 
Woodard, Emhardt, Naughton, Moriarty & McNett 
(317) 634-3456 Attny Dkt #50005-34 
DRAWING SHEET 1 3 of 26 



1302 




900 



DETERMINE HEATING/COOLING STATUS 





1304^ 


^308 j 


FALSE X 




RETRIEVE 


ECONOMIZER TYPE 



HEATING 
k COOLING 
AT SAME 
TIME 



OAF AS REQUIRED 
TRUE 



1306 



DETERMINE ECONOMIZER MODE 



1318 




SIMULTANEOUS 
HEATING AND 
COOLING 
STATUS = 650 N 



OUTDOOR AIR OK 
STATUS = 1 



1312 



OUTDOOR AIR OK 
BUT CAN'T CHECK/ 

ECONOMIZER 
STATUS = 71 



TRUE 



1330 



ECONOMIZER OFF 
BUT SHOULD BE 
ON 

STATUS = 200^ 



1322 



OUTDOOR AIR AND 
ECONOMIZER OK 
STATUS = 5 



Fig. 13 



In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTICIAN 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 
(3 17) 634-3456 Attny Dkt #50005-34 
DRAWING SHEET 14 of 26 . 




Fig. 14 



In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTICS 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 
(3 1 7) 634-3456 Attny Dkt #50005-34 
DRAWING SHEET 15 of 26 



r 



1500 



1502 




BEGIN DETERMINING ECONOMIZER MODE) 



~l 



1506 



DEAD=0AT+ DIFFERENTIAL 
ON=DEAD+DEADBAND 
LIMIT=RAT 




TRUE 



1516 




ECONOMIZER ( 


.MODE IS 


INVALID V 



L 



1508 



DEAD 


=0AT 


ON=OAT+DEADBAND 


LIMIT=H 


GHLIMIT 



o 



false ^n<l.m.W rue 



FALSE -0N.S VAUD^ TRUE 




1524 



1520 



ECONOMIZER 
MODE IS OFF 





ECONOMIZER 
MODE IS EITHER 
ON OR OFF 




1512 



ECONOMIZER 
MODE IS ON 



1526 



(RETURN ECONOMIZER MODE^ 



_J 



Fig. 15 



In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTICIAN 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 
(3 1 7) 634-3456 Attny Dkt #50005-34 
DRAWING SHEET 16 of 26 




Fig. 16 



In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTICIAN 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 
(3 17) 634-3456 Attny Dkt #50005-34 
DRAWING SHEET 17 of 26 



1722 




In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTICIAN 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett | 
(317) 634-3456 Attny Dkt #50005-34 | 
DRAWING SHEET 18 of 26 J 




OAF GREATER THAN REQUIRED 
NOT HEATING 
UNABLE TO DETERMINE IF 
ECONOMIZER SHOULD BE ON 



1804 



OUTDOOR AIR OK 
BUT CAN'T CHECK 

ECONOMIZER 
STATUS = 19 



OUTDOOR AIR 
GREATER THAN 
MAXIMUM 
STATUS = 585\ 



Fig. 18 



In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTICIAN 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 
(317) 634-3456 Attny Dkt #50005-34 
DRAWING SHEET 19 of 26 



UK. 



900 



OAF GREATER THAN REQUIRED 
NOT HEATING 
ECONOMIZER SHOULD BE ON 



1904 



FALSE 




OUTDOOR AIR 
GREATER THAN 
MAXIMUM 
STATUS = 585 N 



OUTDOOR AIR AND 
ECONOMIZER OK 
STATUS = 5 



1916 



OUTDOOR AIR AND/ 
ECONOMIZER OK 
STATUS = 5 V 



TOO MUCH 
OUTDOOR AIR 
WHILE FLOATING 
STATUS = 325^ 



/ ECONOMIZER NOT 
/ FULLY OPEN BUT 

SHOULD BE 
\SJAJUS=_250\ 



Fig. 19 




In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTICS 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 
(317) 634-3456 Attny Dkt #50005-34 
DRAWING SHEET 20 of 26 J 



,0 




In re: patent application of ! 
David P. Chassin, Filed December 12, 2001 » 
ROOFTOP PACKAGE UNIT DIAGNOSTIC 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 

(3 1 7) 634-3456 Attny Dkt #50005-34 

DRAWING SHEET 21 of 26 ) 




In re: patent application of I 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTICIAN 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett ; 
(317) 634-3456 Attny Dkt #50005-34 j 
DRAWING SHEET 22 of 26 > 




X 



n 



Q> 
O 

Q_ 

X 



o 

CO 

o 



O 
O 
CN 



0 



CD 



CO 

O 
O 



O 
> 

CD 



CD 



CN 



CO 



CO 



od 

LO 



CN 



CO 



CO 



CN 



to 



CO 



CN 

od 



CO 
Q_ 



CN 



CO 



CO 



CN 



CN 



CO 



CO 



oq 
in 



CN 

od 



CO 



CNl 



to 



to 



CNI 



to 



CsJ 



CO 



CNI 



o 

CNJ 



CNI 



CO 



CNJ 



to 



CNI 



CD 

o 



CNI 



CO 



CO 



CN| 



CO 



CO 



CNI 



to 



CO 



CNJ 



to 



CO 



o 

LO 



o 
o 



CN 



CO 



CO 



CN 



CO 

LO 



CNI 

oo 

LO 



CO 

LO 



CN 
CO 



CO 



O 



O 

o 



CN 




In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTICIAN 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 
(317) 634-3456 Attny Dkt #50005-34 
DRAWING SHEET 23 of 26 




4 



In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTIC 
Contact: Charles P. Schmal 
Woodard, Emhardt, Naughton, Moriarty & McNett 
(317) 634-3456 Attny Dkt #50005-34 
DRAWING SHEET 24 of 26 



X 

n 
□ 



O 

o 



o 

CsJ 



o 

CM 



o 

CNJ 



o 

Csl 



O 
CNl 



o 



o 

CNJ 



o 

Csl 



o 

Csl 



O 
CsJ 



O 
CsJ 



O 
CsJ 



o 

CsJ 



CD 
C 

CD 



_Q_ 
CD 



CsJ 
00 



CsJ 

oo 



Cs| 

oo 



CsJ 
CO 



Csl 



CO 



Cn| 



oo 



CNJ 



oo 



CsJ 

oo 



CsJ 
CO 



Csl 
CO 



Csl 
CO 



CsJ 
CO 



Csl 

od 



CD 

L_ 

O 

Q_ 

X 



O 

o 

_Q 
CJ> 
O 



0> 

to 



to 



Csl 



CO 



Csl 



CD 
CL 



co 



Csl 



CD 



CSJ 



CO 
CSJ 



CO 
Csl 



CO 
Csl 



CD 
Csl 



CD 
Csl 



CD 
Csl 



CO 
Csl 



CD 
Csl 



CD 

NO 
Csl 



O 
in 
O 



o 
cd 

CD 
Csl 



0 



_Q_ 
CD 

=q 

CO 

o 
o 



go 

CD 



o 
> 
oi 



CD 



CD 



CD 
> 



O 



CD 



CD 



CO 
Z3 

CO 



c 
o 
o 

CD 



CD 

£ 

~CD 

~o 



O 



CD 



O 



O 



CD 



CD 



> 



CD 

E 

~CD 

~b 



Csl 



Cs hO 



CO 



CD 



CsJ 



CD 
ro 

CO 

cd 

cd 
cd 



CsJ 



CO 



CD 



CN 



o 

CO 

o 

cd 
o 



CsJ 



CO 
LO 



CD 



Csl 



CO 

o 

cd 
o 



Csl 



CO 



CO 
LO 



CD 



Csl 



oo 

CO 

o 

o 
cd 



Csl 



CO 
LO 



CD 



Csl 



LO 
CO 

o 

o 
o 



Csl 



CO 



CO 

LO 



CD 



CsJ 



CD 
CD 

CD 
CD 

CD 
CD 



CSJ 



cd 



CO 
LO 



CD 



CsJ 



CD 

cd 

CD 

o 

CD 
CD 



CsJ 



CO 
LO 



CD 
Csl 



CD 
CD 



CD 
CD 



Csl 



CO 

LO 



CD 
Csl 



LO 



CD 
CD 



o 

CD 



Csl 



CsJ 



CO 

LO 



CO 
Csl 



o 

CD 
CD 

CD 
CD 



Csl 



CO 
lo 



CD 
Csl 



LO 
CD 

o 
o 

CD 



Csl 



^7 



0 



i 



4 



In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTIC 
Contact: Charles P. Schmal 
Woodard, Emhardt, Naughton, Moriarty & McNett 
(3 1 7) 634-3456 Attny Dkt #50005-34 
DRAWING SHKF.T-25 of 26 



* 




4 



In re: patent application of 
David P. Chassin, Filed December 12, 2001 
ROOFTOP PACKAGE UNIT DIAGNOSTICIAN 
Contact: Charles P. Schmal 

Woodard, Emhardt, Naughton, Moriarty & McNett 
(317) 634-3456 Attny Dkt #50005-34 
DRAWING SHEET 26 of 26 



CD 



d 
CD 



O 

o 



E 
o 



o 



.S£ 1 — I 



CD 

o 
o 



o> o 

■*= o 

-j-j <D 

Id " 

<1> ^ 



CD 

CD 

-o 
o 



o ^ 

CD CD 

CD ~C 

CO CD 



"o 



o 
o 

to 

CD 

o> 
o 

Q- 



O 
CD 
CO 



o 
o 

CD 
CO 



C7> 



0 



GO 

O 
=5 



CD 
O 

o 



o 
o 

CD 
CO 



2 " 

.2> E 

c E 

o o 



o 



CD 



o o O ct: 



o 

> 

O X 

E 

o "2 



M K) Ifi (D N 



0 



